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Forms of dissolved arsenicForms of dissolved arsenic

 Arsenate (AsArsenate (As+5+5) (As V)) (As V)
–– Oxidized formOxidized form
–– Moderate toxicityModerate toxicity

 ArseniteArsenite (As(As+3+3) (As III)) (As III)
–– Reduced formReduced form
–– Highest toxicityHighest toxicity

 Organic arsenicOrganic arsenic
–– Combined with carbon, oxygenCombined with carbon, oxygen
–– Low toxicityLow toxicity









Arsenic trendsArsenic trends

Areas of elevated arsenic parallel trendsAreas of elevated arsenic parallel trends
in majorin major--ion composition.ion composition.

Water chemistry evolves along preWater chemistry evolves along pre--
development flow path in Southerndevelopment flow path in Southern
Maryland.Maryland.

Water chemistry does not seem toWater chemistry does not seem to
evolve along preevolve along pre--development flow pathdevelopment flow path
on the Eastern Shore.on the Eastern Shore.







Possible sources of arsenicPossible sources of arsenic

 Recharge water (precipitation <1Recharge water (precipitation <1 µµg/L)g/L)
–– Requires concentration mechanismRequires concentration mechanism

 IronIron oxyhydroxideoxyhydroxide coatings on mineralscoatings on minerals
–– Reductive dissolutionReductive dissolution

 Shell materialShell material
–– Arsenic substitutes for calciumArsenic substitutes for calcium

 Phosphate pelletsPhosphate pellets
–– Arsenic substitutes for phosphorousArsenic substitutes for phosphorous

 GlauconiteGlauconite
–– Ion exchangeIon exchange



ConclusionsConclusions

 Arsenic concentrations exceed the MCL of 10Arsenic concentrations exceed the MCL of 10 µµg/L ing/L in
ground water from some areas of theground water from some areas of the AquiaAquia andand
Piney Point aquifers.Piney Point aquifers.

 The source of dissolved arsenic is natural, andThe source of dissolved arsenic is natural, and
probably derives from minerals within the aquifers.probably derives from minerals within the aquifers.

 The distribution of arsenic is controlled by complexThe distribution of arsenic is controlled by complex
chemical interactions between ground water andchemical interactions between ground water and
aquifer material:aquifer material:
–– Reductive dissolution of ironReductive dissolution of iron oxyhydroxidesoxyhydroxides
–– Dissolution of calcite or phosphateDissolution of calcite or phosphate
–– Ion exchange onIon exchange on glauconiteglauconite


